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Robot-assisted laparoscopic renal artery
aneurysm reconstruction
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We report the surgical management of an expanding 2.5-cm left-sided renal artery aneurysm using a robotic-assisted
laparoscopic approach. Using the da Vinci surgical robotic system, we resected the aneurysm, and the anterior-inferior
branch of the renal artery was reconstructed with an end-to-end anastomosis. The operative time was 360 minutes,
hospitalization length of stay was 3 days, and postoperative analgesic requirements were minimal. Follow-up
imaging and functional analysis demonstrated resolution of the aneurysm and preservation of renal function. This
technique highlights the ability of surgical robotics to expand indications for minimally invasive surgery in complex
cases. ( J Vasc Surg 2006;44:651-3.)Laparoscopic renal artery aneurysm repair has been
advocated to reduce the postoperative morbidity of open
surgical resection; however, the technical difficulty of lapa-
roscopic vascular suturing precludes a wider adoption
among renovascular surgeons.1 Surgical robotic devices
have been used to facilitate complex reconstructive proce-
dures in advanced laparoscopic surgery.2,3 We report our
initial experience with laparoscopic renal artery aneurysm
repair using the da Vinci surgical robot (Intuitive Surgical
Inc, Sunnyvale, Calif).
CASE REPORT
A 54-year-oldman presented with a growing 2.5-cm left-sided
renal artery aneurysm. Comorbidities included hypertension,
smoking, and a body mass index of 34 kg/m2. The patient’s serum
creatinine level was 1.1 mg/dL.
Renal angiography demonstrated a partially calcified 2.5-cm
left-sided saccular aneurysm located near the mid and lower ante-
rior renal artery branches (Fig 1, A). Computerized tomography
confirmed the aneurysm’s location within the renal hilum (Fig 1, B).
The location of the aneurysm precluded exclusion using endovascular
intraluminal stenting or coiling. Open resection of the aneurysm
would likely have required ex vivo repair of the renal artery branch
with heterotopic autotransplantation because of its location and the
patient’s bodyhabitus. In an attempt to reduce postoperative pain and
morbidity, laparoscopic resection of the aneurysm was planned.
After obtaining institutional approval and informed consent,
laparoscopic resection of the renal artery aneurysm using the da
Vinci surgical system was performed. With the patient supine, a
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doi:10.1016/j.jvs.2006.05.01415-cm saphenous vein graft was endoscopically procured from the
left leg in anticipation that a vein graft would be required for
vascular reconstruction. The patient was then placed in a right
lateral decubitus position, and the da Vinci robot was docked into
position with the three-dimensional (3D) laparoscope positioned
directly across from the renal hilum and two robotic arms on either
side of the laparoscope (Fig 2).
The descending colon was reflected off the kidney and the
renal hilum dissected using robotic instruments. After the renal
vein was mobilized, the overlying superior branch of the left renal
vein was discovered to be adherent onto the surface of the aneu-
rysm and could not be mobilized off the aneurysm. Intravenous
mannitol was administered and the main branches of the left renal
artery and vein were occluded using laparoscopic vascular bulldog
clamps (Aesculap, Center Valley, Penn).
A laparoscopic Doppler ultrasound (Entos LAP 9-5 Linear
Array Transducer, Philips, Bothell, Wash) with the ability to pro-
vide B mode images, velocity waveforms, and resistive indices,
demonstrated complete cessation of renal blood flow after this
maneuver. The front and back wall of the aneurysm was then
completely excised. The lateral portion of the superior renal vein was
still adherent to the aneurysm, and it was resected along with the
aneurysm and oversewn with a 4-0 polypropylene suture (Fig 3).
Although the saphenous vein conduit was prepared and placed
into the operative field in the event that tension-free anastomosis
could not be established, the proximal and distal ends of the inferior
branch of the renal artery were near each other, and the conduit was
not needed. A primary end-to-end anastomosis of the renal artery
was performed with a single, running, continuous 6-0 polypro-
pylene suture. All sutures and intracorporeal knots were placed
using the robotic needle-driving instruments. After removal of
clamps, the suture line was hemostatic and repeat laparoscopic
Doppler ultrasound examination demonstrated immediate and
robust perfusion to the entire kidney.
The total operative time from saphenous vein procurement
to suture closure of the port sites was 360 minutes. The warm
ischemic time was 59 minutes, with an arterial anastomotic time of
10.5 minutes. The estimated blood loss was 650 mL.
The patient was ambulating fully by postoperative day 1,
tolerated an oral diet on day 2, and was discharged home on day 3.
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aneurysm. C, A CT scan performed 2 months postoperatively.
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Mild cellulitis developed at the saphenous vein procurement site
and was successfully treated with antibiotics.
A contrast-enhanced CT scan performed 2 months postoper-
atively confirmed complete resection of the aneurysm and docu-
mented complete renal perfusion (Fig 1, C). This study was
accompanied by a renal scan that demonstrated split function of
55:45 between the right and left kidneys, respectively.
DISCUSSION
Laparoscopic renal surgery has been shown to im-
prove postoperative convalescence compared with open
surgery since its inception in 1990.4-6 One case of lapa-
roscopic resection of a renal artery aneurysm had been
reported by Gill et al.1 In the description of operative
technique, the authors indicated that the front wall of
the saccular aneurysm was removed without resection of
the diseased posterior wall.1 This technique is controver-
sial, because the weakness of this closure may lead to
recurrent aneurysm formation or postoperative rupture.
The removal of the diseased segment with end-to-end
reanastomosis of more robust vascular tissue or replace-
Fig 2. Schematic drawing demonstrates the location of laparo-
scopic ports, patient, surgical robot, and master console location.
The lateral-most 12-mm port was used for the robot camera port,
the two 8-mm ports were used for robotic arm insertion, and the
medial-most periumbilical port was used for suction/irrigation,
insertion and removal of sutures, and placement of bulldog clamps.ment with saphenous vein or radial artery graft is prefer-Fig 1. A, Preoperative renal angiography demonstrates a calcified
2.5-cm left-sided saccular aneurysm.B,Preoperative abdominal com-
puted tomography (CT) scan shows the hilar location of the renal
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technical standpoint.
The da Vinci platform is a single, freestanding unit with
four separate arms anchored to a central stalk. The entire unit
is rolled towards the operating table and docked in place
before use. A separate surgeon console is wired to the active
unit. Through the use of hand- and foot-activated instru-
ments, the surgeon manipulates “wristed” instruments de-
signed to improve surgical dexterity, and precision is opti-
mized through tremor filtration and 3D optical imaging.
In the past, this has provided surgeons with limited lapa-
roscopic experience the ability to perform complex laparo-
scopic procedures.3,7 In our case, in situ repair of a distal
intra-hilar renal artery aneurysm is extremely challenging us-
ing either laparoscopic, robotic or open techniques. We de-
veloped a team approach with urologists and transplant and
cardiovascular surgeons with robotic training that permitted
successful completion of this case. To our knowledge, this is
the first report to describe the technique of complete renal
artery aneurysm resection and reconstruction and highlights
the advantages of surgical robotics in complex renal vascular
Fig 3. A, Videoscopic view of the renal artery aneurysm (black
arrow), location of the upper pole accessory renal vein (white
arrow) and location of main renal vein (grey arrow). B, Video-
scopic view during robotic-assisted reconstruction of the posterior
wall of the branch renal artery.surgery.During the operative procedure, a 59-minute warm isch-
emic time was incurred despite a relatively short anastomotic
time of 10.5 minutes. This was due to technical issues related
to the tedious mobilization of the aneurysm and meticulous
resection and re-resection of the abnormal renal artery and
control of a distal renal vein branch that was adherent to the
aneurysm. Although a warm ischemic time of 30 minutes
has been traditionally considered optimal, recent reports have
suggested that renal function may not be overtly impaired
with a warm ischemic time of 1 hour.8 This is also reflected
in the nuclear renogram that demonstrated equally split func-
tion between right and left kidneys 2months post-operatively.
To further address issues regarding prolonged renal ischemia,
laparoscopic surface9 and perfusion cooling10 have been de-
scribed in achieving renal hypothermia, but until less cumber-
some techniques are devised, their use will be limited in
laparoscopic surgery.
CONCLUSION
With these excellent functional results, short hospital stay,
and relatively low analgesic requirements, it would have been
difficult to improve upon the overall outcome using open ex
vivo reconstruction and autotransplantation techniques.
Surgical robotics has facilitated the use of laparoscopic
surgical techniques in situations that preclude a laparoscopic
approach such as the renal artery aneurysm resection. Future
improvements in robotic platforms, including the addition of
haptic feedback, superior instrumentation, and visual tools
will further expand the indications of laparoscopic surgery.
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